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(54) Title: METHOD AND APPARATUS FOR MEASURING ENVIRONMENTAL ALLERGEN 
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(57) Abstract: A method whereby an environmental allergen can be conveniently measured without resort to an antiallergen an- 
^® tibody and an instrument and an apparatus therefor. Namely, a method for measuring an environmental allergen with a biological 
origin which comprises measuring the protease activity of the allergen to thereby measure the allergen with a biological origin. An 

1^ instrument for measuring an environmental allergen with a biological origin which is composed of a support and a substrate of a 
^5 protease to be used for measuring the protease activity of the allergen carried on the support, wherein the substrate is a substrate 
1^ causing, as the result of an enzyme reaction, generation of fluorescence, a change in absorbance or a color change. 
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[0009] -rt^i^ib. :^mmi^. mM^(D^m^Mru^^^>(Dnmjjmi^^^^x^ mru 

n^^t^^x^h. ^/c, :$:mm(D:ijmn. Tu/u^>^(Dnt'Mm^n^£t>f£<xi^mm 
Bitgi?fe5/c56. m^xmmxh^. m>m^m't^^tfj:<ff^^t^^x^^. 

[001 1] m m c^sussftcD^f ^lv nm^m^^ \c^-rmx^^. 
m2}:^^m(Dmmmn(Dm(Dtij^v\^^w\%:m^m^^'rmxh^. 
m3]^mm(Dm^mu(D^hi:im(Dt(^^\^^nm^m^m:i^-rmxh^o 

m4]^m^(Dm\'^mm(D^h^zmmi-^\^^^wmM^m^^-rmx^^. 
m5wmm(Dwmmn(D^hKm(Dtij-^\^^nmmM^m^^'rmxh^. 
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mio']:^mm(DmmmK:^^^x^ ^^yb. mw. ^tj«=i:/hn— /ki^ 

[III 17]^^ (DllMf^J t;i^o V ^T2fl^(D*KSr;S V ^T?|iJ^U/c. 

ml8'\■^mm(D^mmm\^^^^xmm<Dmm.^m^^xm'm.f^.'^^^^\i^mmt^ 
immtcom^^^-rmx^^o 
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i^. ^nh<Dmam&}^. :ti}fRm(Dm^m(D. ^m^i^Rxi^m^^^m 
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(D^^^. myt(Dmytxi~im.ytm(Dmit^hfc.h-rm'K^m^^^t^m^x»^\^ 
[0016] mmRit><D^^^. mKcomyt^wm^^mti-^^t^^^^y'n^T—^m'i^m^ij^ 
mtm(Dmmt(D'^^w^^-Amm^fh:6^t\^^^.^tftmmmit't^i^(Dxh^ 

{^MCA: T^^/ViJ'-^y/Wr^K. ). t^L<«l^^rtt3i^oV^T«^^;a5t^5feUT*3'9^ 
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t>fo5o ^thh(DmtVXArg-MCA, Boc-Ala-Gly-Pro-Arg-MCA(Bocm-:/9^ndr^> 
rn/l^) ^ MOCAc-Arg-Pro-Lys-Pro-Tyr-Ala-Nva-Trp-Met-Lys(Dnp)-NH , 

2 

Ac-Arg-OMe-HCl, Bz-Gly-ArgCBz^^^-yV/^) #^^tf ^^^^^T^S i^^Ttlh 
•i-^M^l^ii. Mx.f^. Boc-Val-Leu-Lys-MCA. Met-MCA, 

Boc-Gln-Ala-Arg-MCA, Boc-Val-Leu-Lys-MCA, Boc-Leu-Gly-Arg-MCA#^0 
^L<fflV^§r^;6S-t?^^ ^i>^a'J^i-§#^t-«^ Mx.f5Bz-DL-Arg-pNA.HCU 

Leu-MCA, Z-Arg-pNA, Z-Gly-Arg-pNA, Tyr-MCA#^^?^b<MV ^^^i^S-^^S 

Leu-MCA^Bz-DL-Arg-pNA.HCl^*KibTSJ^^-f"?);OS, 
Boc-Val-Leu-Lys-MCAt{iHi^^b/ceV\ — ^'^^J^fiBoc-Val-Leu-Lys-MCA 
^S«^LTSJ^:-r2)o t^§oT. ;^=3r?E|^»J^-rS#^(C{i, Leu-MCA^ 
Bz-DL-Arg-pNA.HCl^SW<^LTffl V \ i5^^:=^feiJ^^||lJ^-r6^^J-fi, 
Boc-Val-Leu-Lys-MCA^ffl V >5rtJ^J;l9. ;^=¥7Ei)^i<5^:=^^ig^^S'Jb-CffllJ^-r5 
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U>y h3RAX 



[0020] ^UiP/W^4:tU^yh(DXoK^ *fefePl;ei5m^(Z)T^/S^^bTV^SJ^'^J^fi, ^ 
Dermatophagoides pte^onyssinus^fit±i^^P(Di!J^^Cfi, n^v'^', ^^^^-^i^Xf^yi/ 
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[0021] m'^^mtT^/m(DT^Yi^^\'±^ m^\t^ ^fe^n^^^r^ys^BocTi*^ 

^Ul^y.\-iDUF^^XKm-^^s T^m-^^ff^J^fe^^fc^. hy:7/V;e-ng^^^MV^T 

m^^^^thx^^o 'mm(Dm^. mmti.xi-^7KRxi7icmmm^^^~^v<m\y'^^ 
t^'^x^^o ^nw^t]^xa. mn-r^mm(Dm^^<x^^mmx^i^^ti^-^L-< 

. 10 M— 50mM@S. ^^L<filOOAi M-10 mMfSSS^-e&So ^/c. 
nmol— 100 nmolfM, ^^^iC^tl^i^SJ^-a^f*. 0.1 /z mol-lOO /x mol^^ 

mi^m^^-rm^mmrnxm^^u \Bii\^vfc=^^^mmi^umvxwi 
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[0023] mm-i. mwmm^m\^^?)m^\a-t. mmK^^'^mps^^^mm^^. fcsv^ 

[0025] *t.^M^cea'J^^^«> _hlHbf::J;9^-> ^mm^m'M^Un^^f^-h(Dxm . X 

xmh\^^j:^^h'B:yt^mm'r^c 
[0026] ru/v-^^>^umm^y—h^mmvxmmum^nf£^^ti:>^mxh:6o tu/u^> 
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fcsv^tt, Tw^>rv^ij^M->--h^. J*, mM.m. ^m^(Dm 

u^m^(Di:oKm'&m^^—\'xm\ ±M(Dm^mMmm\.xhx.\\ :z(Dm^K 
Tu/u^^^tmm^'^fcmm^ri^^i^i^xnm-t^t. m^. nm^ti^m^ 

ttfc«9. ^hiaim^^^^mm^^L-xmm^(Dmm^^^^mm^'t^^t^:> 

[0027] ^fc. Tww^vso^Mv'-h^fijfflb. ^hic^'^zf^mi^fcmmt^^x. m2R 
xfm3{cm^m^^-rmu^mf^^t^^x^^. m2K^-rmnxn. mu^i^s 

^mmc^. ^h\a-im^m^^mmc^\^x^—hv^yi^i\:-r^:Ltm'^^\^<. ^-b 

?Lfi^ TU/U^>^^mmX^^i^^^Xh^!J^^m:^^h^o ^>y'38^mW}\^X^M(D 

^n^m.AW36KmAu umm-y-h34±i,:^. ^n^\z^^th:5ru/vv>^m 

xnm.tft^mtii^44xmmu :fr:i-^^y^-46xmimt'r^. 
[0028] 03^^^-rii'j^^«f*> m2}iC7jkirm^'^ntm^mcmf^^^vx:}3y)^ MJt-r 
^mt\a'im2tmc^m^^-^Hi^xh^o msiZTr^-rmnxn. ^m42mmm 
iy—h34(Dm^±:)f\^mmi^x.m'^miy~h34^mm-r^yt^^m^44x^iii 
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[0029] m(Dmt\^x. ±^^mm^fcm^p^\^. m'M^m^^(D^^x\ xn^^>'i^'^ 

[0030] ^(DXof£ru/i^^>'W\'^m^^^mm\^fcTu/u^>^m^mm(Dim^m4K^ 

, ^u^ry^—soxmim^-r^o fcsv^f^, ^m26^>h'§k^<Dmm^^mm24{:im 
[0031] ru7u^>^w\mm^^t:>i<>':/mmvfm'^mw:(Dim^m5\^m^m^^'ro 

^5oiai, yi^>^56^m^m-fhnx\^^, mmw^^54(Dp^mai^^/v^—5 
8^mmn<bth. i^^f<^=i^^timmmm^5oizAhti:\^^^oi^tf:^x\^^^o mmmm 

m54\Hcommmn. m^i^^j:\^^^^—9—xmwi^x'h^^\ mnmm^^54(D± 

■Ammmmm4izm^^n^o mmmm^54iHcommmi^A-DfcTu/u^>ii^ ^ 
>^56^mm-r^:iti^x^. m53^ifri.xw\mmm^5o\z.m^^ti. mmmt^K 

mmmm2izmM^n^. ytM64^^hmmMm52\zyt^mM\^. mmytxa'^^ 
^^m^eexmniu y°v^iy^—68xmmt-r^o fe§v>{t. 'Myt(Dm^{ai. 

^±^y-^—72xmmt't^^t-hx%^o :z(Dmmxn. wmmm^soKmw 

v\ ^(Dm^. mnmm^54^>h(DmnmiM^(Dmxm'M^m^^i^m:^th^o 
[0032] mnM^m^^fcm(Dm^'MU(Dm^m6i^^ir, mw:^w^74icn, m^i^^wv 

6^mwiVfcm^78:fymw:^n^. mmven. ^wm^ts.w^^^xru/u^iym'^ 
m^y—htu ^(Diy—h^m^78(Dmm^mmi^xhB^^^u m^78(Dj&m^nM 
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mm8\a^yr->-^88^mm^nx\^^^. mmma^. m9o^mn. Bf^B^r^i. m 
mmm^82^mikir^. ^u^(dtu/]^^>^% ^ mmrK^^. mmmp^i^A^. 
m^^mmm^^. m9o^m^. ^^—^-84xmmm^mwvfcm. yi^^^ss^m 
mL-xmrnm^^mTSKmA-r^o ^th\^x^Tu;u^>^:t^tfmmm:^^. mmt 

mm-r^o ^m.9o^>h^m8\H<D'^^mi^yt^f^Mu mmytxnm^^miii^92 

[0033] mmm^m^\mmmm(Dm«^m\^^x. mm^mm(Druj]^^xDm\m:^^'^m 

frmm(Diimm7',^m^^i^^^nx\^^^o mw:^i^96\^\M^ m^^^nm(o^ 

K98a. 98b. 98c^^fL^^ti'a-tPW^100a. 100b. lOOci^SicS^tLSo SK98a 

, 98b, 98cfi. mt^^um(DTu/V'>^^^^m^'^W£. mt^^um(DmMx$>^:Lt 

^^ffflOOa, 100b, 100c(7)jS§PtcSSbTtiB:V^U ^^^lOOa, 100b, 100c 
(Dmm^n^'^^XHm^^X^<m-fX'hX\\ ^^:^100a, lOOb, lOOcf^. 

wio2a. io2b. io2c^^ti^ti^^vxmwm^w^fcmwmmmo4\z.mm 
UTv^?), mww^^io4\a-iy^/\^^—io6tmi-fhnx\^^^. mww^^io4(D 

#^^100a. lOOb. lOOcJi, ^fc. 4<>':/112j31^^$;JxTV^5c ^>':/112^SH 
m-f-^^tl^^'O. TU/U^>':t^tfmWm^^^^lOOa. lOOb. lOOcf^f^^Ab 

, &KtmM-r^. #^:^100a, 100b, 100c^,W-r5#7teMll4a, 114b, 11 

4cx^^^^mMu #^m^ii6a, 116b, iiGcX'^ytxnm.yt^miiiv. 
mx'^^o 

[0034] ^/c, nm(D^i^[H!t^yii>^y^umu n ^^y^/^^—x^mu :^m^ 
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mmm i 

[0036] y^feiJ^cD^* 

(1) 

i^:=-W.WAi¥(Mite dermatophagoides farinae) (m/V.m;^.rc:/v;y:f^) 
-^u^T-^mm (Boc-Val-Leu-Lys-MCA (^^#%fc-<:/^KW^Bff^) ) 

[0037] (2) :jfmRxim^ 

%^^ffts:-ofCo ^th^thlSO IX L^^>^U100 mMCOL->^7"-('>'20 n'Lim'^n^X 
;!]P$tLTv>5)^;5)P;t37°C-eio^^i#^^ft^.eofCo ri;6>p540/z L^^mu. lO mM 

[0038] ^i^mmt'MytBii&(Dmm^m8K^'ro ^(D^mi-i^^^(Dmwc^xtu 

y=((A-D)/(l+(x/CrB))+D 

A=3.4402, B=1.456, C=70590.62, D=0. 08607963 
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[0039] y^^^^^^h^(Di^^^ifiJM(D^M. 
(1) tffl 

y^u'rT—^mM (Boc-Val-Leu-Lys-MCA (*^^a-<::^^KW^B)fM) ) 
[0040] (2) JfmRXl^^^ 

y=((A-D)/(l+(x/CrB))+D 

A=1203.294, B=1.374, C=6.672, 0=44792.84 

^liM 3 

[0042] mRXl:fy—^iyh-t(7)^^^mm(D^Wt 
(1) t^JiSf 

^"PT^T— if (Boc-Val-Leu-Lys-MCA (^^#i±-<:7°^KW%0fM) ) 
[0043] (2) 

y:/^»il^i8mUi>^ur^n-;^^o.4 g^jp^, 'm^u:yi^'V:timMmu 60°c^ 
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-hm#L. (010)0 ^i^ht. Mmtf£^mm^mMvx\^^f£\^^'^^ 

rc^(Dmn:^—^iyhRx^!M=^—^—\^:^s\,^x^Ms ^.wmm\^^\^^xi^{p-m^^^ 

[0044] mmmmumj^x^y^comm 
(1) #*if 

:/n7"r — if (Boc-Val-Leu-Lys-MCA im^^^±^^^\'M^PJfM) ) 
i^^"'— ^^A-^dVlite dermatophagoides farinae) (^^z/i^. 

[0045] (2) ;^?feRtJ«^m 

3. i:s.u^i3. 2K^-ro ms^^(mi3. i)tm^^imi3. 2)(Ditm\^^^t^^^ 

^^t^ru/^^>^^mmm^^in^nxv^^:Lt^^vM'r^o 

MMM 5 
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[0046] ^'^^y^^^y^h^(Dy^^m<D^Wt 

(1) m 

-fu^T—^^n (Boc-Val-Leu-Lys-MCA (*^^^±-^:/^KW^Bff^) ) 

[0047] (2) -M^^mi"^^ 

Mj^HiAtI/— if— . CFPffi:7-Y/^^— )^#fCc |gi4. i:S.U«14. 2i^^-f-o tB^^C 
[0048] /^'^^^^''xhq^^T^^^^^i^cD g mS:t/^^^(-J;^SS 

(1) #*Jf 

■^uy^T—^mm (Bz-DL-Arg-pNA.HCl) m^^^t^^'f-Vm^PJfM) 
[0049] (2) ^^^feSU^^m 

»^^[lIi|3li>fi{il0mg/mU3:y^mM»n^t-®liSb?L^l mcD^I^^-TrMiii^fT 

yK(A-D)/(l+(x/CrB))+D 

A=0.061, B=1.398, C=5.059, D=0.575 
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[0050] ^^^BcoBl'^ 

(1) tffl 

^=¥7E|& (Cedar PoUen-Cj Japanese Cedar) (::i^7U-:x.^'::i^/U^±M) 

:7°n7'T— If^Kt LTLeu-MCAS.t/Boc-Val-Leu-Lys-MCA (V ^"f tl.t^'^x^^li 

[0051] (2) :)7mR-c^'^^ 

mm^l^fCo hy— ^fflV^-r^S355nmT^MI^3^^f7:^V^, 460nm(i*3ftS 

[0052] ^m^m 1 6 iC^-r, y^^^mM^x ( ^ g/mO . Leu-MCA^ffi V ^fci^-a^cD^^^M 

y=((A-D)/(l+(x/C)"B))+D 

A=3943.221, B=1.374, C=169.224, 0=4939.37 

blOOO /z g/mlCO|5H'e^=^^?Eij^(7)^4;6S Bltg-t?fc6r^^S^;0^§„ 
[0053] ^tbi^mi6f}^hmh^>tf:m^Boc-yal-Leu-Lys-MCA^m^fcm'a-n^^i'i^^ 

[0054] :^^^'^i^tii!^(D'mS. 
(1) 

(Cedar Pollen Extrace-Cj) (:3iyV.:3i;jJ>.:3iyv;ic±®) 
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^"nT'T— if SftirbTLeu-MCAS.t)^Boc-Val-Leu-Lys-MCA (V ^-f 
[0055] (2) :)7mRxi'^^ 

M NaHCO (pH8)-I?160#rH'1it#b. ^h\^m< 

3 

«?K(pH8.o)o.9% Nacu^issb. ^ti^^hi^m'B:v^^mMmwx-%^^nts:-Dtc. 

[0056] IS:^^iai7f^^-ro ^=¥?E;|!^tttii#J»^x(/i g/ml)Leu-MCA^fflV^fc#^cD^ 

y=((A-D)/(l+(x/CrB))+D 

A=3134.98, B=0.932, C=371.278, 0=25315.2 

[0057] :i(D^#tsM#m{*i-e*)<9. ^\i^mm:.w^^(Dh<D^m^^^^^h^\i^m^m^^ 

f^-^t^\»\±.ir^:Lh-b^fy^-^fh^o W--'MM^\\7tmU\^. Boc-Val-Leu-Lys-MCA^ffl 

[0058] ^^=-tKm^(D'^m 
(1) #5|Sf 

y^^fit±i#7Df(Mite dermatophagoides farinae) (y^-^^^^gtrttWU, Bl^lif^^ 

:^n^r — if (Met-MCA, Boc-Gln-Ala-Arg-MCA, Boc-Val-Leu-Lys-MCA, 
Bz-Arg-MCA, Glt-Ala-Ala-Phe-MCACGltfiiJ'V^^IJ/V) (V ^"f tT.^itt^^1±'<7°^ 

[0059] (2) i^mm^'^^ 
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m^^n^^^\ 460 nmK^i-f^m^^^^nmi^fCo 

[0060] ^:=-mtiimmmt'^yt^m(Dm^^mi8iz^-ro :Ltih(DM^^h. ^mMm(D 

;^fei:ij;'9. Met-MCA, Boc-Gln-Ala-Arg-MCA, Boc-Val-Leu-Lys-MCAtZ) j;5^=^ 
Bz-Arg-MCA, Glt-Ala-Ala-Phe-MCA(Z) i^/c^SKf^^^^^Mt-J^oTf^irA/^'^ 

^liM 10 

[0061] y^^J^(D^» 

M)^m'^Mtvxm^^x^ mu.xi smty^^>xnDMF^xm)t^^^^ 

■^^ifm^^fco Rjt^mhvyy^:tv3mmi5o%)/mty^u>(5o%)^mh^xm^ 

[0062] i^^v'/W^-r';^l/5/hJir^yS^2o^-f-6t^6. _h|H'^^J;'920(Dr^7£(D5 
■^M;^;05T^yMir(^r5K*g'^^^^-^bTV^5^>(D(||fe, ft^®Mft:440 nm) 

mm^thf^c M^:g«^tb^~tb:/^-hy-^^- (SPECTRA Max)^fflV^TSiJ^b 

m^vx^^^^r^/m^^m-r^mmxh^.r^y^^^^^—^u^m'siPBsx^ 

—^(Dr^/m(D^t^r^Yi^^\^m^\^x\^fz.mm^Mmmiu^i:.^.yr\y^^iyi^ 
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[0064] ?^^UZyy<^:tUyh3RAXl^^ r^7^^lM^brt^/5Sr5/^^cor^KI^^^-^ 

^LTV>?)#^«#V^^^(^;^®Mft:550 nm^t/590 nm)^MU ^itb^T^/ 

ApaseJ {iT57-<:7'^^— if M^M*-r6o 
[0065] 1^79^>'-Oi!^^i^>'(©T^F^'g>^«T^yK?r2{@^b. :inht^4-»(D'^ 

■f-5«^^|ll2lt3:^-t-o 
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[0067] [^1] 





Derf! 


Derpi 


Der2 




a 


2367 


20.6 


60 


2447.6 


b 


8367 


171.8 


202.8 


8741.6 


c 


^567 


18.4 


53-8 


1 639-2 


d 


183 t 




18-6 


1849-6 


e 


15.31 






1 5.31 


f 


1 199 


17.9 


32.2 


1249.1 




725 


9.7 


20.4 


755.1 
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[4] ^rt^M^'. j^. i^ci^. mmm^u. mM.m. mm 

[5] ^*?st«^icffiv>?pti5. f»*©xw^s^ mmRm(D'^Ms ^^(Dm^xi-i 

[8] mm^wm^^^m^wi^-^^:h:6mMmmm(D^m. 

[11] ^^^<75^J^S5ferwv^VcD$iJ^^S-efeoT. ft ^ig9X«10tStt(75|§A^: 
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[19] tulESK7)s, ^pf^<thiB(^T^jm^^'r^m'^^M(DT^jm(Do%^pf^<bhi 
[24] tulESW;as, /i/V=e<^r'bi{|i(Z)T^yS^W-r5*fefe?S(DT^yS(Z)9'^^>^ce<<^'bi 
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